Photoaffinity labeling of cytochrome P4501A1 with azidocumene: identification of cumene hydroperoxide binding region.
Cumene hydroperoxide can support cytochrome P450-catalyzed reactions in the absence of molecular oxygen, NADPH, and cytochrome P450-NADPH oxidoreductase. Its binding at the cytochrome P450 active site is governed by the structure of the cumene hydroperoxide binding region. In order to define the region of cytochrome P4501A1 at which cumene hydroperoxide binds, we prepared an analog of cumene hydroperoxide for use as a photoaffinity label. p-Azido-isopro-pylbenzene (azidocumene) and its tritiated derivative were photolyzed in water solution by uv light with a half-life of 29 s. The 7-ethoxycoumarin deethylatation catalyzed by P450 using the cumene hydroperoxide-supported system was strongly inhibited by the presence of the label. Covalent binding to the protein after photoactivation was blocked by 50% in the presence of cumene hydroperoxide. HPLC analysis after trypsin digestion of the labeled protein showed that [3H]-azidocumene was attached covalently to the peptide VDMTPAYGLTLK corresponding to residues 492-503 in the 1A1 sequence. The radioactivity level of this fraction was reduced by 50% when the labeling was carried out in the presence of cumene hydroperoxide. To confirm the identified region the labeled protein was cleaved by cyanogen bromide. HPLC separation of the CNBr digest showed two peaks with a high level of radioactivity. The SDS/Tricine PAGE analysis of the radioactive fraction with an elution time of 43 min revealed a 2.4-kDa peptide carrying a high level of covalently bound radioactivity. The N-terminal sequence identified the labeled peptide to be a fragment generated by CNBr corresponding to residues 494-512. The N-terminal sequence of the labeled peptide with elution time of 27 min, TLKH, matches amino acid residues 501-504 in the P4501A1 sequence. We can conclude that in the overlapping region of all three identified peptides, T501-L502-K503, is the site where azidocumene covalently binds to P4501A1. The sequence alignment of cytochrome P4501A1 with cytochrome P450102 predicts that this region might correspond to beta-sheet structure localized on the distal side of the heme ring near the I helix and the oxygen binding pocket. To our knowledge, this is the first report to localize the cumene hydroperoxide binding region in the cytochrome P450 active site.